Introduction
Tobacco, Nicotiana tabacam of solanacae family, was originally cultivated in North America, thousands of years ago and smoked by indigenous Americans at least 2000 years ago, spreaded throughout the world after the arrival of the European settlers 1 . Tobacco is being used in various forms, predominantly as smoking and smokeless tobacco (ST). Paan chewing has existed as a habit in India and South East Asia for over 2000 years and it was a part of Mughal culture. Paan chewing became a widely prevalent form of smokeless tobacco use in India 2 . In Bangladesh commonly used smokeless tobaccos are: shada, jorda and gul. These are taken usually with betel quid, areca nut and lime. The use of smokeless tobacco mixed with areca nut is very popular in Bangladesh.
Twenty two percent (22%) of men and 39% of women use smokeless tobacco in chewable form in our country 3. Smoking is an established cause of adverse pregnancy outcome. Smoking is associated with higher rates of abortion, ectopic pregnancy, stillbirth, placenta previa, abruptio placentae, premature rupture of the membranes, preterm birth, intrauterine growth retardation and sudden infant death syndrome (SIDS) 4, 5 .
Tobacco contains thousands of compounds that may have adverse effects on the human body. Nicotine is the major compounds of significance. Nicotine is metabolized to many different compounds, the most notable being cotinine. Nicotine and its active metabolite cotinine increases maternal blood pressure and heart rate. Fetal heart rate is also increased. There is concomitant reduction in the blood flow of uterine artery and umbilical artery 6, 7 . Nicotine also impairs placental transfer of amino acids and affects fetal brain development which may cause fetal hypoxia and growth retardation 8.9 .
ST users are exposed to higher level of nicotine than smokers. The systemic absorption of nicotine per dose is greater with use of chewing tobacco (average 4.5 mg from average dose of 7.9g chewed over 30 minutes) or snuff (average 3.6mg from an average 2.5g moist snuff kept in mouth for 30 minutes) compared with that from smoking cigarettes (average 1mg per cigarette) 10 . Nicotine of ST may cause same adverse pregnancy outcome as smoking.
Tobacco is an important public health issue in Bangladesh, but a few studies had been carried out focusing adverse effects of tobacco on pregnancy outcome. One case control study carried out in a tertiary level hospital of Bangladesh showed that maternal antenatal use of ST about five times a day carries a risk of having IUGR infants 6.4 times than that of non-tobacco users 11 .
The present study was conducted to determine the frequency of spontaneous abortion, stillbirth, and delivery of preterm & LBW baby of mothers who used ST for prolonged period. A total of 150 mothers taking ST for 5 years or more and had delivered recently a newborn infant (mothernewborn pair) were enrolled as cases and 150 suitably matched mother-newborn pairs were enrolled as controls. Cases were selected by purposive sampling. Inclusion criteria of the case were: (1) Mother using smokeless tobacco for 5 years or more and had delivered recently a newborn infant (2) Mother's age was between 20 and 40 years (3) Body mass Index (BMI) of the mother was more than 18.5 (4) Hemoglobin (Hb%) level of mother was more than 10gm/dl.
Patients and Methods
Mothers having hypertension, pre-eclampsia, diabetes mellitus & chronic renal disease, multiple gestations and smoker mothers were excluded from the study. Mothers who neither smoked nor took ST and had delivered recently a newborn infant were selected as controls. Matching was done with regards to age, BMI, socioeconomic status, paternal smoking and anemia.
Detailed history of each mother was taken. History included age, parity, socioeconomic status, smoking, passive smoking status, frequency and duration of taking ST.
History about the outcome of recent and previous pregnancy/ pregnancies within last 5 years was taken meticulously. Each mother was enquired about spontaneous abortion, stillbirth, preterm delivery & also about term delivery. Mother was also enquired about the birth weight of her baby/ babies. If she could not mention the birth weight, she was asked about her perception about the size of the infant. Mother's perception about the size of the infant was validated by using 2 photographs -one of LBW baby and another one of normal weight baby. By seeing these, mother was invited to identify the size of her baby. Physical examination of the mother was done thoroughly which included weight, height, BMI, blood pressure, signs of systemic disease and signs of infection.
The newborn was assessed for birth weight, occipitofrontal circumference (OFC), supine length, and for signs of congenital infection. Gestational age of the neonate was determined by Last Regular Menstrual Period (LRMP) method and also by New Ballard Scoring System (NBS). In case of any discrepancy of more than two weeks, the latter was accepted.
Data were processed and analyzed using computer software (Microsoft Excel and SPSS-11). Ethical issues were addressed duly.
Majority of mothers used shada (64%) which was followed by jorda (25%), mixed shada & jorda (8%) and gul (3%) (Figure -I) . Majority of mothers (57.3%) used ST for an average of 7.7 (±2.9) years (Table -II) . Frequency of spontaneous abortion among ST users was 31.33% and among non-ST users was 16.67%. Use of ST for prolonged period is significantly associated with spontaneous abortion (P < 0.01) and carries a risk of having spontaneous abortion 2.3 times more than that of non-ST users (odds ratio 2.3) ( Table  -III) . Frequency of stillbirth among ST users was 32% and among non-ST users was 18.67%. Use of ST for prolonged period is significantly associated with stillbirth (P < 0.01) and carries a risk of having stillbirth 2 times more than that of non-ST users (Odds ratio 2) ( Table -IV) . Frequency of preterm delivery among ST users was 44% and among non-ST users was 20%. Use of ST for prolonged period is significantly associated with preterm delivery (P < 0.001) and carries a risk of having preterm delivery 3.1 times more than that of non-ST users ( Table -V) . Frequency of LBW baby among ST users was 68.67% and among non-ST users was 34.67%. Use of ST for prolonged period is significantly associated with delivery of LBW baby (P < 0.001) and carries a risk of having delivery of LBW baby 4.1 times more than that of non-ST users ( Table -VI) . χ 2 value = 34.72, P-value = < 0.001, Odds ratio = 4.1
Discussion
Maternal tobacco exposure has a wide variety of adverse effects on pregnancy outcome. About 39% of women of our country use ST in chewable form 3 . In Bangladesh, use of ST with Paan, especially by women, is a socially and culturally accepted health damaging behavior. The present study found that about two-thirds of mothers used Shada, one-fourth used Jorda, a few percentages used both Shada & Jorda and a fewer percentages used Gul. Two case control studies conducted locally found almost similar mode of ST ingestion by mothers 11, 12 , but they found that maximum mothers used Jorda and no one used more than one type of ST. These differences may be due to their small sample sizes. Shada is relatively cheap and easily available. So it is expected that maximum women use Shada. Mixed use of Shada & Jorda may be due to economical constraint. The poor women took Shada instead of Jorda as they could not meet the expense of Jorda always.
When women become addicted to ST products, they continue this habit years after years. Mothers included in the current study used ST on an average for 7.6 years.
Tobacco smoking is often considered as a risk factor for spontaneous abortion. Many studies reported the association between maternal smoking and increased risk of spontaneous abortion. The current study found that the risk of spontaneous abortion among the mothers who used ST for prolonged period was 2.3 times higher than non-ST users and there was significant association between ST use for prolonged period and spontaneous abortion (p < 0.01). A hospital based retrospective cohort study found almost similar association between maternal cigarette smoking and spontaneous abortion (odd ratio 3.3 and p< 0.05) 13 .
Maternal cigarette smoking has been causally associated with an increased risk of stillbirth. The present study found that the risk of stillbirth among the ST user mothers is 2 times more than non-ST users which indicates significant association between maternal ST use for prolonged period and stillbirth (p< 0.01). A prospective cohort study in Mumbai, India found the risk for stillbirth in ST users was 2.6 14 .
Another study in India showed that the stillbirth rate for women who chewed tobacco, was 50/1000 total births, compared to 17.1/1000 for those who did not 15 . These results support the result of the present study.
It is now established that tobacco smoking during pregnancy shortens the gestational period and increases the number of preterm deliveries. The current study found that the risk of preterm delivery among ST user mothers is 3.1 times higher than non-ST users. This study found highly significant association between ST use for prolonged period and preterm delivery with a p-value < 0.001. The prospective cohort study in India found almost similar result 16 . A study in Bangladesh found that maternal ST use in pregnancy was significantly associated with preterm delivery and carries a risk of having preterm babies 4.6 times than non-ST users 12 . These findings are in conformity with the result of the current study.
Smoking is responsible for 20-30% of all LBW infants 5 . ST use is also associated with delivery of LBW babies in some reports. The present study found that the risk of delivery of LBW baby among the ST user mothers was 4.1 times higher than non-ST users group. The association between use of ST for prolonged period and delivery of LBW baby is highly significant (p<0.001). Almost similar result was found in a prospective cohort study carried out in Mumbai, India 16 . Another study in India found that maternal Mishri use was associated with 3.2 times more risk of having a LBW baby 17 . The results of these two studies support the result of the current study.
Conclusion
Frequency of spontaneous abortion, stillbirth, preterm delivery & delivery of LBW babies were much higher among mothers who used ST for about 7½ years.
Women of child bearing age should be discouraged to use ST.
